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LED LAMP WITH INSERT ABLE AXIAL WIREWAYS 
AND METHOD OF MAKING THE LAMP 

[0001] The Applicants hereby claim the benefit of their provisional application, 
Serial Number 60/461,937 filed April 10, 2003 for M LED Bulb and Basing Concept." 

Background of the Invention 

[0002] The present invention is directed to a lamp with plural light-emitting diode 
(LED) assemblies that are carried on a post surrounded by a reflector, and to a method of 
making such a lamp. 

[0003] As is known, light output of a LED device depends on its temperature. 
Temperature must be kept low to ensure efficient light production. Accordingly, it is 
beneficial to provide an LED lamp that includes plural LED assemblies with a heat sink 
for drawing heat away from the LED assemblies. 

[0004] It is also desirable to provide a reflector for concentrating light from the plural 
LED assemblies. The LED assemblies may be mounted on a post so that the LED 
assemblies are surrounded by and spaced from the reflector. A circuit board provides the 
necessary electrical components and connections for operating the LED assemblies that 
are carried on the post. 

[0005] However, the arrangement of the reflector, heat sink, circuit board, and post in 
an LED lamp with plural LED assemblies and the efficient assembly of these components 
have presented problems for designers of such lamps. One of the problems is how to 
efficiently connect LED assemblies that are carried on top of the post to a circuit board 
when the circuit board is carried at a base of the post and when the heat sink and reflector 
are also carried at the base of the post. Heat must conducted away from the LED 
assemblies at the top of the post to the heat sink at the bottom of the post and electrical 
connections must be made from the circuit board at the bottom of the post to the LED 
assemblies at the top of the post, and the arrangement of the components must facilitate 
automated manufacture of the lamp. 
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Summary of the Invention 

[0006] An object of the present invention is to provide a novel LED lamp and method 
of making an LED lamp that facilitates assembly of the lamp. 

[0007] A further object of the present invention is to provide a novel LED lamp and 
method of making the lamp in which electrical leads for connecting the LED assemblies 
to the circuit board are pre-wired in an insulated body that is inserted into the post that 
supports the LED assemblies. 

[0008] A yet further object of the present invention is to provide a novel LED lamp 
and method of making the LED lamp in which the lamp includes a heat conductive post 
with a base and a top, an insulative body within the post that includes plural wireways 
and plural electrical leads that each extend through a different one of the wireways and 
whose ends emerge from the top and the base of the post, a head with plural LED 
assemblies on the top of the post, and a circuit board for the LED assemblies at the base 
of the post, where the leads are connected to respective LED assemblies and to the circuit 
board. 

[0009] These and other objects and advantages of the invention will be apparent to 
those of skill in the art of the present invention after consideration of the following 
drawings and description of preferred embodiments. 

Brief Description of the Drawings 

[0010] Figure 1 is a pictorial representation of an embodiment of an LED lamp of the 
present invention. 

[0011] Figure 2 is a pictorial representation of the embodiment of Figure 1 with the 
reflector removed. 

[0012] Figure 3 is a pictorial representation of the embodiment of Figure 2 with the 
heat sink removed 

[0013] Figure 4 is a pictorial representation of a heat sink for the lamp of the 
embodiment of Figure 1 . 

[0014] Figure 5 is a vertical cross sectional view of the embodiment of Figure L 
[0015] Figures 6(a)-(b) are a pictorial representation of one embodiment of an 
insulative body of the present invention and a cross section thereof. 
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[0016] Figures 7(a)-(b) are a pictorial representation of a further embodiment of an 
insulative body of the present invention and a cross section thereof. 
[0017] Figures 8(a)-(c) are pictorial representations showing a sequence of assembly 
of the embodiment of Figure L 

[0018] Figure 9 is a partial pictorial representation of the LED assemblies of the 
embodiment of Figure 1 and their connection to the ends of the electrical leads. 

Description of Preferred Embodiments 

[0019] With reference now to Figure 1, an embodiment of an LED lamp 10 of the 
present invention includes a heat conductive post 12 having a base 14 and a top 16, a 
reflector 18 attached to base 14 and a heat sink 20 attached to base 14. The attachment of 
reflector 18 and heat sink 20 to base 14 is apparent from Figures 2-3 that show, in 
sequence, lamp 10 with reflector 18 removed, then with heat sink 20 removed. An 
embodiment of heat sink 20 is shown in Figure 4 and may be any suitable material, such 
as cast zinc or aluminum. Suitable fasteners (such as shown in Figure 5) hold reflector 
18 and heat sink 20 to base 14. The reflector, heat sink and fasteners shown in the figures 
are offered by way of example, with other designs, shapes and sizes being adaptable to 
the present invention as appropriate for a particular purpose, size and design of the lamp. 
[0020] LED assemblies 22 are mounted on a periphery of a head 24 that is on top 16 
of post 12. Head 24 may include flat portions for receiving LED assemblies 22. The 
number of LED assemblies 22 depends on the application for the lamp, and in one 
embodiment ten LED assemblies 22 are mounted on respective flat portions around a 
periphery of head 24. As illustrated by light beam 26, reflector 1 8 and LED assemblies 
22 are arranged so that light from LED assemblies 22 is directed to reflector 18 and 
reflected in a manner suitable for the purpose of lamp 10. As will be explained further 
below, a circuit board 28 with components for operating LED assemblies 22 may be 
carried at a bottom of base 14 and connected to LED assemblies 22 with electrical leads 
30. 

[0021] The connection of LED assemblies 22 to circuit board 28 will now be 
discussed with reference to Figure 5 that shows the embodiment of Figure 1 in cross 
section. Initially, it is to be noted that base 14 may be an annular extension of a bottom 
of post 12 and head 24 may be an extension of top 16 at the other end of post 12. The 
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entirety of post 12, including base 14, top 16 and head 24 desirably is one piece of metal 
that has high thermal conductivity, such as cast zinc that may be metallized for aesthetics. 
Several parts could be joined to form post 12, but assembly would be more difficult and 
heat conduction may be impaired. Base 14 may be stepped to receive heat sink 20 and 
have appropriate connections and an O-ring 18' for securing reflector 18. Base 14 has a 
central recess 32 therein that receives circuit board 28 (the circuitry not being shown as it 
is known to those of skill in the art). Recess 32 has sufficient depth so that circuit board 
28 does not protrude. 

[0022] A center part of post 12 has an axial opening 34 extending from base 14 to top 
16. Opening 34 may be unobstructed at base 14 and closed at top 16, except for holes 36 
through which electrical leads 30 emerge. Electrical leads 30 are carried by an insulative 
body 40 that may be inserted into opening 34 before attachment of circuit board 28. 
Insulative body 40 defines wire ways 42 that electrically isolate electrical leads 30 from 
each other. 

[0023] The size and shape of insulative body 40 and of opening 34 are coordinated so 
that insulative body 40 is insertable into opening 34 in an automated process. Electrical 
leads 30 are mated with wireways 42 in insulative body 40 before inserting insulative 
body 40 into opening 34 so that ends of electrical leads 30 extend beyond insulative body 
40. As will be shown later, the extended ends are attached to circuit board 28 and LED 
assemblies 22. The number and spacing of wireways 42 corresponds to the number and 
spacing of LED assemblies 22. Preferably, the extended ends of electrical leads 30 will 
be positioned near respective ones of LED assemblies 22. Wireways 42 need not be 
parallel or straight and may be aligned so that leads extend to circuit board 28 in 
appropriate locations. 

[0024] Insulative body 40 may be any appropriate electrically insulative material that 
can withstand the heat generated in post 12, such as some plastics and ceramics. 
Electrical leads 30 have at least a gauge suitable for carrying a current needed to operate 
LED assemblies 22. Preferably, electrical leads 30 are rigid enough so that the extended 
ends can be inserted into openings 36 when insulative body 40 is inserted into opening 34 
during the manufacturing process and to this end may be thicker than needed for the 
current load. A wire diameter of at least about 0.5 mm is suitable for this purpose. 
Electrical leads 30 may be placed within wireways 42 after insulative body 40 has been 



-4- 



D 03-1-517 



PATENT APPLICATION 



formed, such as by lengthwise snap-fitting or by longitudinal insertion, or may be placed 
within insulative body 40 during its formation. 

[0025] Figures 6(a)-(b) and 7(a)-(b) illustrate two embodiments of an insulative body 
40 suitable for the present invention, with other shapes being derivable from this 
disclosure. The embodiment 40' of Figures 6(a)-(b) includes a core 44 with radial fins 46 
whose ends define wireways 42'. Electrical leads 30 may be snap fit lengthwise into 
wireways 42' or otherwise mated therewith. A bottom 46 optionally may be provided to 
close opening 34. The embodiment of Figures 7(a)-(b) includes a fluted core 48 with 
longitudinal grooves that define wireways 42". Electrical leads 30 may be snap fit 
lengthwise into wireways 42" or otherwise mated therewith. 

[0026] Figures 8(a)-(c) illustrate a sequence of assembly of base 14, insulative body 
40 and circuit board 28. As is apparent, opening 34 appears at the bottom of base 14. 
Opening 34 may be sized and shaped to receive insulative body 40, which may be 
inserted into opening 34 as indicated by arrow 50. Once insulative body 40 has been 
inserted into opening 34, the extended ends of electrical leads 30 emerge from base 14 
and top 16. Circuit board 28 may then be placed in recess 32. Extended ends of 
electrical leads 30 desirably project from an exposed side of circuit board 28 to facilitate 
connection of electrical leads 30 to appropriate circuitry on circuit board 28. Appropriate 
fasteners are driven home and lamp 10 appears as shown in Figure 5. 
[0027] A further step illustrated in Figure 9 includes connection of the extended ends 
of electrical leads 30 to LED assemblies 22 with connecting wires 52. Alternatively, the 
extended ends may be directly connected to LED assemblies 22, such as by soldering or 
welding. Heat sink 20 and reflector 18 can be attached at this time. 
[0028] The LED lamp and method described herein provides several production 
advantages. For example, the electrical leads are production rigid, the space for the 
circuit board is sufficiently large to permit component separation and thermal dissipation, 
the connection of electrical leads to the circuit board can be highly automated, the heat 
sink can have myriad shapes as needed for particular applications, and the fit tolerance of 
the various parts is such that manufacturing cost and complexity is reduced. 
[0029] While embodiments of the present invention have been described in the 
foregoing specification and drawings, it is to be understood that the present invention is 
defined by the following claims when read in light of the specification and drawings. 
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